One method of effecting economies in production testing of dairy cattle involves increasing the interval between tests. Several studies have been published concerning the amount and importance of the accuracy lost when this interval is lengthened. At least seven investigators have reported the accuracy of lactation records computed from monthly butterfat tests and milk weights as compared with an accuracy from daily measures (2, 5, 6, 7, 8, 11, 12) . Their results indicate an average deviation of the monthly records from the daily records of about -+-2 per cent for milk yield and ± 3 per cent for fat yield. McCarthy and Boyle (7) reported that 95 out of 100 of the errors they observed in monthly milk records were between + 6.16 and -5.35 per cent. Campbell (2) found that 86 out of 100 errors regarding milk yield were less than ± 5 per cent. Seventy-six out of 100 errors in fat records were within + 5 per cent in his data.
the comparative usefulness of quarterly and monthly tests for individual lactation records, for sire provings and as a means of gathering production data concerning the results of artificial breeding. Comparisons of bimonthly records with monthly records also were carried out to determine if the results from Dairy Herd Improvement Association data obtained from several herds would be coniparable to the results of investigations already reported.
PROCEDURE AND RESULTS
The production records used in this study were made during the period from 1945 to ]949. They were obtained on 1,255 Holstein-Friesian cows in 42 herds of Dane and Dodge counties, Wisconsin. All the Holstein herds on standard DHIA tests in Dane County were included, with the exception of herds where information was incomplete. Herds were selected at random from Dodge County. The record of every milking cow in each herd was included if the lactation period was 150 days or more.
Lactation records for milk and butterfat were computed for the first 305 days, using the centering day method and monthly, bimonthly and quarterly tests. Computations were carried out on the tabulating card equipment of the Computing Service at the University of Wisconsin.
The 305-day milk records based on monthly tests averaged 9,169 lb. and ranged from 2,680 to ]6,950 lb. The yearly fat yield based on monthly tests averaged 315 lb. and ranged from 89 to 605 lb.
The criteria used for comparing bimonthly and quarterly records to monthly records were variability, average difference in yield, average per cent error and the frequency of errors larger than ___ 10 per cent. The results of these comparisons are shown in tables 1 and 2. In general, the results were similar for milk and butterfat, except that the per cent errors and frequency of large errors were slightly greater for fat yield.
The relative variability of the records was measured by the ratios of their mean squares. Records computed from bimonthly tests were similar in this respect to those computed from monthly tests.
The quarterly records varied slightly more than either of the other two. Although the average differences in yield of the monthly, bimonthly and the quarterly records were statistically significant, they were not economically important. The average per cent error without regard to sign was 3.0 for the bimonthly milk records and 4.0 for the fat records. The average per cent error for the quarterly records was 5.0 for milk yield and 6.0 for fat yield. Errors which were larger than ___ 10 per cent of the corresponding monthly records occurred with a frequency of one out of 46 bimonthly milk records. They occurred in one out of 16 bimonthly fat records. The frequency of errors larger than ___ 10 per cent was one out of eight for milk yield and one out of six for fat yield quarterly records.
Efforts were made to determine the amount of association between the per cent errors and certain factors which might affect them. Two groups of bimonthly records were computed. One group started with the first monthly test in the lactation and the other started with the second. The three sets of quarterly records started with the first monthly test, the second and the third. In both bimonthly and quarterly records, the errors were smaller and less frequent when computation was started with the first test than when started with later tests.
Correlation coefficients were obtained between per cent error and yield, based on monthly tests, length of lactation, length of the first test period, and length of the last test period. The coefficients are presented in table 3. In general, per cent error in both the bimonthly and quarterly methods tended to decrease as the production of the monthly record increased. Also, as the length of the lactation increased, the per cent error tended to decrease. The similarity of these two associations with per cent error may be a reflection of increased production resulting from longer lactations.
The association of length of the first test period with per cent error was negligible when the first monthly test was used for starting the bimonthly and quarterly records. This association assumed some importance when later tests were used for starting computations. The results concerning the correlation between length of the last test period and per cent error were approximately the converse of those obtained with the length of the first test period.
DISCUSSION
In many respects the results of this study are comparable to those previously reported. ]towever, the DHIA data from several herds yielded slightly greater per cent errors than previous studies which used data from single herds. Also, in the quarterly records, the frequency of errors larger than ~-10 per cent was greater in the present study than reported by Alexander and Yapp of Illinois (1). The explanation of this latter difference may be found in the different procedures used. The Illinois study eliminated all records less than 305 days in length. The procedure reported here utilized all records which were from 150 to 305 days in length. The shorter records were included in order to obtain lactations comparable to those used in DHIA sire provings. As mentioned previously, the per cent errors tend to decrease as lactation length increases.
Comparisons of bimonthly and quarterly records with records computed from monthly measures will yield smaller errors than comparisous of bimonthly and quarterly records with records computed from daily measures. As mentioned previously, monthly records tend to vary from records computed from daily measures by about 2 per cent for milk and 3 per cent for fat yield. By adding these amounts to the error values obtained in the present study, the bimonthly records may be considered as varying from records computed from daily measures by about 5 per cent for milk and 7 per cent for fat yield. The respective errors for quarterly records may be approximated at 7 and 9 per cent.
Judgment regarding the usefulness of the bimonthly and quarterly tests should consider all the criteria of comparison and also the purpose for which the records are to be used. While the differences in variability, the biases and the per cent errors are small, the frequency of errors larger than __+ 10 per cent indicates that bimonthly and quarterly records may not be sufficiently accurate for estimating individual lactation records. However, when several of these records are averaged, the plus errors will tend to cancel the minus errors. Consequently, in sire provings and population studies, the frequency of errors larger than 10 per cent should be extremely rare.
The results favor the use of the "combination" testing program, in which the tester takes the samples every other month and the farm operator takes the samples for the intervening months. The combined monthly samples are used for the farm operator's information regarding his cows' lactations. The lactations computed from the tester's bimonthly tests are submitted for use in sire provings.
SU1ViMARY
Milk and butterfat records for 1,255 Holstein-Friesian cows in 42 herds were computed for the first 305 days of lactation. The centering day method and monthly, bimonthly and quarterly tests were used. The bimonthly and quarterly records were compared to the monthly records according to their variability, average difference in yield, average per cent error and frequency of errors larger than +__ 10 per cent.
The results were similar for both milk and butterfat yield. The differences in variability between the monthly, bimonthly and quarterly tests were small. The average differences in yield were significant but unimportant. The average per cent errors from milk yield were 3.0 for the bimonthly records and 5.0 for the quarterly records. The average per cent errors for fat yield were 4.0 and 6.0, respectively, for the two methods. The frequency of errors larger than ]0 per cent was one in 46 regarding milk yield in bimonthly records and one in eight in quarterly records. Errors of this size occurred in the butterfat comparisons at the rate of one in 16 bimonthly records, and one in six quarterly records.
The frequency of the large errors indicates that bimonthly and quarterly records should be satisfactory for sire provings and population studies, but they may be unsatisfactory when used as individual lactation records.
